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(54) VOICE/VIDEO INFORMATION RECORDING/REPRODUCING DEVICE AND METHOD 
THEREFOR 



(57) An audio/video information recording/repro- 
ducing device capable of easily implementing a post- 
recording function on an optical disk by using even a 
low-cost disk drive having a comparatively low-speed 
seek time. When recording a video file, it is recorded on 
an optical disk continuously for a duration equivalent to 



more than three times a seek time. When recording dub- 
bing audio, it is recorded continuously only with constant 
data size at the same time with the reproducing of the 
recorded video file, thereby enabling concurrent real- 
time continuous reproducing and recording. According- 
ly, concurrent reproductions of a video file and an audio 
file are ensured when reproducing dubbing audio. 
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Description 

Technical Field 

(0001 ] The present invention relates loan audio/video 
intormalion recording/reproducing device and method 
compressing video signals and audio signals and re- 
cording ihe signals on a recording medium such as an 
optical disk 

Background Art 

[0002] System streams defined by the MPEG2 stand- 
ard < ISC/IE C 13818-1) are used to compress video at a 
low bit rntc 1 he loiiowing three types are detinedas this 
system stream program stream: transpon stream: and 
PE S stream 

[0003J Or. tic other hand, optical disks such as 
pt *v,o c-Mngt- opiicni disk (e.g., DVD- RAM or MVDISC) 
or ML*'j» cibki* (MO) have atii acted attention 
fit m ixo'C^^ "vO'jm replacing a magnetic tape. For 
c»*~ p* V :>: C r\l CORDING standard (DVD Specifi- 
er. !k.«s. Uinrs.ipic Rc recordable Discs Pari 3 V!D 
EC M 1" r*.., Vcnon 1.0 September 1999) is one 

£ : *• ^ ~- • vi3co is recoided on a DVD-RAM. 

: * sc record/reproduce video files 

cc^vf./^: streams under the MPEG2 

- » o« ^ DVD-RAM disk. Hereinafter, 

c fTiudmg the technique of the 

v;: • -i •» . t ^-> aard will be described by ex- 

p^*-* ■ „ .^.w • c v»deo files constituted by 
W • -«^\3. c recoded/reproduced with 

rc%i^* ' ; * ■ *~>* dtsk (hereinafter referred to 
s»~\ •» -s " ^ •« long as it is not confusing) 

ins:r*-: »r > v '««<>n t>c ow video is compressed 
u'*-.'v ^ :-OiEC "3818-1 . and audio is 

cch'''*v ; ~r * - EG2-AAC (Advanced Audio 

[0OG4| s 'it*-*** configuration diagram of a 
cc^vc^* o«-.-* y * ntormation recorcing/repro- 
OwO^ ct-vi i rf v - ; „ ; cfimge optical disk. When 
tcico-r^ w o*. i t nuaio signals . signals input 

tror^. 4vk». si 3-.* .'v^* c*ort»cn 100 and an audio signal 
mpu! pctior i j. * c c*~vcsscd m a video cornprcss- 
inq-poior io* nnc .waio compressing portion 103. 
respect rvcw ~ncr oj-rniy oackeis generated by a 
dummy y*tcke. yo»»ct r, g portion 105 lor pcsl-record- 
ing me mucd wim trie compicssed results in a transport 
stream assembling portion 104 to produce transport 
streams Tncn the transport streams are written in a 
phase cnangc optical disk 131 via a buffer memory 154. 
a recording portion 120 and a pick-up 13C. 
[0005] When reproducing video signals andaudiosig- 
nals. the transport streams picked up by the pick-up 1 30 
and passed through a reproducing ponior 121 and the 
buffer memory 1 54 are separatee into video signals and 
audio signals in a transport stream disassembling por- 
tion n5 and are output to a video display portion 110 



and an audio output portion 112 via a video expanding 
portion 11" and a first audio expanding portion 113. re- 
spectively A second audio expanding portion 114 is 
used 10 r epi oduce back audio (described later) when the 

5 back audio is recorded in the transport streams. 

[0006] When recording video signals and audio sig- 
nals, a lecodmg control portion 151 controls the record- 
ing portion 120. a continuous data area detecting port ion 
150 and a logical block managing portion 141 and per- 

io forms recording. In this case, the continuous data area 
detecting portion 150 checks the use status of the sec- 
tors managed by the logical block managing portion 141 
in response to an instruction of the recording control por- 
tion 151 and detects vacant areas that physically are 

*5 continuous. 

[0007] When reproducing video signals and audio sig- 
nals, e reproducing control portion 140 controls a repro- 
ducing portion 121 and the recording portion 120 and 
perloims reproduction. A lecording control portion 152 

20 for post lecording and a reproducing control portion 153 
for post-recording are started up at the time of post-re- 
cording, which will be described later. 
[0008] It should be noted that "recording of video sig- 
nals and audio signals" is referred to as "recording of 

25 motion picture signals" in the following. Similarly, "re- 
cording of video and audio" is referred to as "recording 
of motion pictures". 

[0009] FIG. 17 shows a recording format for recording 
video in real-time in the phase-change optical disk 131 . 

30 The phase-change optical disk 131 is constituted by 2 
kbyte sectors, end 16 sectors constitute one logical 
block (32 kbytes). An error correction code is provided 
with every logical block tor recording in the phase- 
change disk 131 . Furthermore, logical blocks that phys- 

35 ically are continuous at least for a specific time (e.g., 
0.86 seconds as described later) in terms of the maxi- 
mum recording/reproducing rate are taken as one con- 
tinuous data area. In this area, video object units (here- 
inafter referred to as "V08U") having a reproduction 

•*o time (display lime) of 0.4 to 1 second and constituted by 
MPEG transport streams are recorded sequentially. 
One VOBU contains video and audio compressed data 
that entirely can be decoded without additional data in 
principle. In other words, video and audio compressed 
data ere complete within one VOBU. 
[001 0] One VOBU is constituted by transport packets 
with 166 bytes each, which are in a subordinate level of 
the MPEG transport stream. The transport packet is 
constituted by the following three types of transports 

50 packets : a video transport packet (V_TSP) in which vid- 
eo compressed data are stored, an audio transport 
packet (A_T£P) in which audio compressed data are 
stored, and a dummy audio transport packet <D_TSF). 
One VOBU contains all of V_TSP, A_TSP and D_TSP 

55 in e corresponding time. The data size of one VOBU is 
varied in the range up to the maximum recording/repro- 
ducing rate, if the bit rate of video signals is variable. On 
the other hand, if the bit rate of video signals is fixed, 
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Ihe data si7e ol the VOBU is substantially constant. 
[0011) FIG. 18 is a diagram showing the detail ot 
V_TSP, A_TSP and D_TSP. The VJTSP includes a 
transport packet header and video data, the A_TSP in- 
cludes a transport packet header and audio data, and s 
the D_TSP includes a transport packet header and dum- 
my data tor back audio. The difference between the 
V_TSP t the A_TSP and the D_TSP is identified with the 
PID (packet ID) in the transport packet headers. For ex- 
ample, as shown in FIG. 18, the V_TSP, the A_TSP, and 
the D_TSP are identified by assigning PID = "0x0020 M 
to the VJTSP PID = "0x0021" to the AJTSP and PID = 
"0x0022" to the D_TSP 

[0012] The continuous data area detecting portion 

150 o1 the audio/video inlormation recording/reproduc- 
ing device shown in FIG. 16 redetects the next continu- 
ous data area at the time when the remaining area ot 
one continuous data area becomes small! Then, when 
one continuous data area is filled up ; writing is per- 
formed in the next continuous data area. 
[001 3] FIG. 19 shows the state in which the contents 
recorded on an optical disk are managed by a UDF (Uni- 
versal Disk Format) file system. In this example, one 
MPEG transport stream is recorded as a file "MOVIE. 
MPG" by one ON operation and one OFF operation with 
a recording start button. The name and the file entry po- 
sition of the file are managed by a FID (File Identifier 
Descriptor). Furthermore, one file and three continuous 
data areas a, b and c constituting this file are managed 
with allocation descriptors in the file entry. The following 
explains how the continuous data area has come to be 
divided into three portions. The structure of each allo- 
cation descriptor is composed of an extent length and 
an extent position as shown in FIG. 20. 
[001 4] When the recording control portion 151 finds a 
defective logical block while recording data in the con- 
tinuous data area a, the recording control portion 151 
skips the defective logical block and continues writing 
from the head of the continuous data area b. When the 
recording control portion 1 51 is about to arrive in an area 
where a PC file is recorded while recording data in the 
continuous data area b : the recording control portion 

151 continues writing from the head ol the continuous 
data area c. As a result, the file "MOVIE. MPG" is con- 
stituted by the three continuous data areas a : b : and c. 
[0015] FIG. 21 shows the outline of the operation at 
the time of reproduction of a file. For reproduction the 
reproducing control portion 1 40 performs simultaneous- 
ly an operation of reading data from the optical disk 1 31 
to the buffer memory 1 54 and an operation of reproduc- 
ing data by data transfer from the buffer memory 1 54 to 
the transport stream disassembling portion 115. In this 
case, the data reading rate Vr is set to be higher than 
the data reproducing rate Vo so as to prevent data to be 
reproduced from not being present in the buffer memory 
154 (underflow). Therefore, when continuous data read- 
ing and continuous data reproduction are performed 
constantly, surplus data to be reproduced can be held 



in an amount conesponding to the difference in the rate 
between the data reproducing rate Vo and the data read- 
ing rate Vi. Reproduction can be performed continuous- 
ly by using this surplus data that can be held as repro- 
duction data when data reading is interrupted by the 
jumping ot the pick-up 130. 

[0016] More specifically, when the data reading rate 
Vr is 24 Mbps, the data reproducing rate Vo is 10 Mbps, 
and Ihe maximum movement time of the pick-up 130 is 
0.5 seconds, surplus reproduction data of 5 M bits are 
necessary during pick-up movement. In order to obtain 
such surplus reproduction data, continuous reading for 
0.36 seconds is necessary. In other words, it is neces- 
sary to perform continuous reading for a period of time 
obtained by dividing 5 M bits by the difference between 
the data reading rate, which is 24 Mbps, and the data 
reproducing rate, which is 10 Mbps. 
[0017] Here, reproduction data of 8.6 M bits, that is, 
reproduction data tor 0.86 seconds in terms of a repro- 
ducing rate of 10 Mbps is read during continuous read- 
ing ot 0.36 seconds. Therefore, ensuring a continuous 
data area for 0 .86 seconds or more to record motion pic- 
tures at up to 10 Mbps makes it possible to guarantee 
continuous data reproduction. 

[0018] The maximum movement time of the pick-up 
130 refers to a period of time that is required for a disk 
to move between the innermost circumference and the 
outermost circumference. This period of time includes 
rotational latency. 

[0019] Several defective logical blocks may be 
present in the middle of the continuous data area. In this 
case, however, it is necessary to increase the continu- 
ous data area to an area slightly larger than the area for 
0.86 seconds in view of a reading time necessary for 
reading the defective logical blocks for reproduction. 
[0020] One of the functions commonly provided in a 
consumer movie is post-recording. Post-recording is a 
function of dubbing audio corresponding to video that is 
recorded once (hereinafter, referred to as "front audio") 
to newly recorded audio (hereinafter, referred to as 
"back audio"). 

[0021] The post-recording generally is constituted by 
the following three steps. In the first step, video is re- 
corded in a recording mode that allows post- recording 
(hereinafter, referred to as "post-recording mode re- 
cording"). In the second step, back audio is recorded in 
synchronization with the recorded video while watching 
the recorded video (hereinafter referred to as "post-re- 
cording recording"). In the third step, the video and the 
back audio in the second step are reproduced in syn- 
chronization (hereinafter ; referred to as "post-recording 
reproduction"). These steps attain dubbing. 
[0022] In the first step, the recording control portion 
152 for post-recording records a MPEG transport 
stream including V_TSP. A_TSP and D_TSP. In the sec- 
ond step ; the recording control portion 152 for post-re- 
cording replaces D_TSP by A_TSP for back audio and 
records the A_TS P for back audio in the optical disk 131. 
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In the third step, the reproducing control portion 153 lor 
post-recording controls such that A_TSP lor front audio. 
A_TSP lor back audio and V_TSP are delivered to the 
transport stream disassembling ponion 115. Thus, dub- 
bing is attained. 

(0023] A file including video and audio to be recorded 
during post -recording recording is relerred to as a "mo- 
tion picture file 4 * in the following. 

[0024] When there is no need for post-recording, a 
motion picture file that does not include D_TSP and is 
constituted by A_TSP and V_TSP is recorded. 
[O025] When the reproducing control portion 140 re- 
produces a motion picture file that is recorded in the 
post-recording mode, D_TSP is not delivered to the 
transport stream disassembling portion 1 1 5. and A_TSP 
and V_TSP are delivered. 

[0026] When recording back audio while watching 
video during post-recording recording, it is necessary to 
perform a process lor reproducing video and a process 
for re-recording video including back audio at the same 
time. More specifically, the reproducing control portion 
1S3 for post-recording stores a stream to be reproduced 
on the buffer, replaces D_TSP in the stream by A_TSP 
for back audio, and writes it back on the disk. That is to 
say, it is necessary to perform simultaneously continu- 
ous reproduction at the rate at which the video is record- 
ed and continuous recording at the same rate. In order 
to realize this concurrent recording/reproducing proc- 
ess, it is necessary to realize a high transter rate and a 
high-speed seek time, which requires an expensive disk 
drive. 

Disclosure of Invention 

[0027] It is an object of the present invention to pro- 
vide an audio/video information recording/reproducing 
device and method that can perform a post-recording 
function on an optical disk easily with an inexpensive 
disk drive having a comparatively low-speed seek time 
to solve the above problem. 

[0028] In order to achieve the above-described ob- 
ject, a first audio/video information recording/reproduc- 
ing device of the present invention includes a video re- 
cording ponion for recording video information as a vid- 
eo file; a video reproducing portion for reproducing the 
video information; and an audio reproducing portion for 
reproducing an audio file in which audio information is 
recorded. The video recording portion records the video 
information as the video file while guaranteeing real- 
time continuous reproduction of the video information 
and real-time continuous reproduction of the audio in- 
formation at the same time. 

[0029] In order to achieve the above-described ob- 
ject a second audio/video information recording/repro- 
ducing device of the present invention includes an audio 
recording portion that records audio information as an 
audio file; a video reproducing portion that reproduces 
a video file in which video information is recorded; and 



an audio reproducing portion that reproduces the audio 
file. The audio recording portion records the audio infor- 
mation as the audio file while guaranteeing real-time 
continuous reproduction of the video inlormation and re- 
5 al-time continuous reproduction of the audio information 
at the same time. 

[0030] In order to achieve the above-described ob- 
ject, a third audio/video information recording/reproduc- 
ing device ol the present invention includes an audio re- 

io cording portion that records audio information as an au- 
dio file: a video reproducing portion that reproduces vid- 
eo information recorded as a video file in real-time and 
continuously; and a recording portion for post-recording 
that reproduces the video information and records the 

J5 audio information as the audio tile at the same time, the 
audio information being input continuously. 
[0031] In the third audioMdeo information recording/ 
reproducing device, it is preferable that the video file is 
recorded while real-time continuous reproduction of the 

20 video information and reproduction of the audio infor- 
mation are guaranteed to be performed at the same 
time, and the audio file is recorded while real-time con- 
tinuous reproduction of the video information and repro- 
duction of the audio information are guaranteed at the 

25 same time. 

[0032] In order to achieve the above-described ob- 
ject, a fourth audio/video information recording/repro- 
ducing device of the present invention includes a video 
reproducing portion that reproduces in real-time and 

30 continuously a video file in which video information is 
recorded; an audio reproducing portion that reproduces 
in real-time and continuously an audio file in which audio 
information is recorded; and a reproducing portion for 
post- recording that reproduces the video information 

35 and reproduces the audio information at the same time. 
The video file is recorded while real-time continuous re- 
production of the video information and the audio infor- 
mation is guaranteed at the same time. The audio file is 
recorded while real-time continuous reproduction of the 

40 video information and the audio information is guaran- 
teed at the same time. The reproducing portion for post- 
recording performs real- time continuous reproduction 
of the video information by the video reproducing portion 
and real- time continuous reproduction of the audio in- 

^5 formation by the audio reproducing portion at the same 
time. 

[0033] In order to achieve the above-described ob- 
ject, a fifth audio/video information recording/reproduc- 
ing device of the present invention includes a video re- 

5£> producing portion that reproduces video information in 
real-time and continuously; an audio reproducing por- 
tion that reproduces audio information in real-time and 
continuously; and a reproducing portion for post-record- 
ing that reproduces video information and reproduces 

55 the audio information at the same time. The video infor- 
mation is recorded while real-time continuous reproduc- 
tion of the video information and the audio information 
is guaranteed at the same time. The audio information 
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is recorded while real-lime continuous reproduction ol 
the video information and the audio intormalion is guar- 
anteed at the same time. The reproducing portion tor 
post -recording perlorms real- time continuous repro- 
duction o1 the video information by the video reproduc- 
ing portion and real- time continuous reproduction ot the 
audio information by the audio reproducing portion at 
the same time. 

[0034] In the fourth and fifth audio/video information 
recording/reproducing devices, it is preferable that in 
reading the video file and the audio file and reproducing 
the video file and the audio file as the video information 
and the audio information, respectively, the reproducing 
portion for post-recording reads the audio file when the 
data amount of the audio information that has been read 
and is to be reproduced reaches a predetermined value 
or less, and the reproducing portion for post-recording 
reads the video file when the data amount exceeds the 
predetermined value. 

[0035] In the first to fifth audio/video information re- 
cording/reproducing devices, it is prelerable that the au- 
dio file and the video file are recorded in different record- 
ing media. 

[0036] In the first to fifth audio/video information re- 
cording/reproducing devices, it is preferable that the au- 
dio file is constituted by a group of continuous data areas 
for audio having a fixed length and composed ot a plu- 
rality of physically continuous recording units in which 
the audio information can be recorded, and the video 
file is constituted by a group of continuous data areas 
for video composed of a plurality of physically continu- 
ous recording units in which video information can be 
reproduced at a maximum reading rate for at least a time 
required for obtaining surplus video information in an 
amount corresponding to a total period of a period three 
times the maximum movement time of a reading/writing 
head and a period for reading one of the continuous data 
areas for audio. 

[0037] In the first to fifth audio/video information re- 
cording/reproducing devices, it is preferable that the au- 
dio file is constituted by a group of continuous data areas 
for audio having e predetermined data size or more and 
composed ot a plurality of physically continuous record- 
ing units in which the audio information can be recorded, 
and the video file is constituted by a group of continuous 
data areas 1or video composed of a plurality of physically 
continuous recording unils in which video information 
can be reproduced at a maximum reading rate for at 
least a time required for obtaining surplus video infor- 
mation in an amount corresponding to a total period of 
a period four times the maximum movement time of a 
reading/writing head and a period for reading the pre- 
determined data size of the continuous data areas for 
audio. 

[0038] In the first to fifth audio/video information re- 
cording/reproducing devices, it is preferable that the au- 
dio file is non-compressed audio data, 
[0039] In order to achieve the above-described ob- 



ject , a sixth audio/video information recording/r eproduc- 
ing device of the present invention includes a video re- 
cording portion that records video information as a video 
file; an audio recording portion that records audio infor- 

5 mation as an audio file; a video reproducing portion that 
reproduces in real-time and continuously the video file 
recorded on a recording medium as the video informa- 
tion; a recording portion tor post-recording that repro- 
duces the video information and records the audio in- 

io formation associated with the video information as the 
audio file at the same time; and a synthesis recording 
portion that records synthesized information obtained 
by synthesizing the video information and the audio in- 
formation as a synthesized video file. The video record- 

*5 ing portion records video information. The recording 
portion for post-recording perlorms real-time continuous 
reproduction of the video information by the video repro- 
ducing portion and recording ot the audio information 
associated with the video information by the audio re- 

20 cording portion at the same time. The synthesis record- 
ing portion records the synthesized file. 
[0040] In order to achieve the above-described ob- 
ject, a seventh audio/video information recording/repro- 
ducing device of the present invention includes a video 

25 recording portion that records video information as a vid- 
eo file; an audio recording portion that records audio in- 
. formation as an audio file; a synthesis recording portion 
that records synthesized information obtained by syn- 
thesizing the video information and the audio informa- 

30 tion as a synthesized video file; and a reproducing por- 
tion for post-recording that, reproduces the synthesized 
file recorded on a recording medium as the synthesized 
information in real-time and continuously. The video re- 
cording portion records video information. The audio re- 

35 cording portion records the audio information associat- 
ed with the video information. The synthesis recording 
portion creates and records the synthesized file. The re- 
producing portion for post-recording reproduces in real- 
time and continuously the video information and the au- 

40 dio information at the same time by reproducing the syn- 
thesized file. 

[0041] In the first to seventh audio/video information 
recording/reproducing devices, it is preferable that the 
audio data of the audio 1ile has the same data structure 

^5 as that of the video data of the video file. 

[0042] In order to achieve the above-described ob- 
ject, an eighth audio/video information recording/repro- 
ducing device of the present invention includes a video 
recording portion that records video information in a 

50 continuous data area for video; an audio recording por- 
tion that records audio information in a group of contin- 
uous data areas for audio having a predetermined data 
size: a video reproducing portion that reproduces the re- 
corded video information in a designated order; an audio 

55 reproducing portion that reproduces the recorded audio 
information; end a reproducing portion for post-record- 
ing that reproduces the video information and the audio 
information at the same time. The video reproducing 
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portion continues lo display one piece o1 ihe video in- 
lormation al leasl lor a total period of al least a period 
twice the maximum movement lime o! a reading/writing 
head, a period tor reading one ol the continuous data 
areas lor audio, and a period tor reading one of the con- 
tinuous data areas for video. 

[0043] In order to achieve the above-described ob- 
ject, a first method for recording/reproducing audio/vid- 
eo information of the present invention is characterized 
in that while real-time continuous reproduction of video 
information recorded as a video file and real-time con- 
tinuous reproduction of audio information recorded as 
an audio file are guaranteed at the same time, the video 
information is recorded as the video file. 
{0044] In order to achieve the above-described ob- 
ject, a second method tor recording/reproducing audio/ 
video information of the present invention is character- 
ized in that while real-lime continuous reproduction o1 
video information recorded as a video file and real-lime 
continuous reproduction of audio information recoided 
as an audio file are guaranteed at the same time, the 
audio information is recorded as the audio file. 
[0045] In order to achieve the above-described ob- 
ject, a third method for recording/reproducing audio/vid- 
eo information of the present invention is characterized 
in that video information recorded as a video file is re- 
produced in real-time and continuously, and audio infor- 
mation that is input continuously is recorded as an audio 
file at the same time. 

[0046] In the third method for recording/reproducing 
audio/video information, it is preferable that the video 
file is recorded while real-time continuous reproduction 
of the video information and reproduction of the audio 
information are guaranteed to be performed at the same 
time : and the audio file is recorded while real-time con- 
tinuous reproduction of the video information and repro- 
duction of the audio information are guaranteed at the 
same time. 

[0047] In order to achieve the above-described ob- 
ject, a fourth method for recording/reproducing audio/ 
video information of the present invention is character- 
ized in that a video file is recorded while real-time con- 
tinuous reproduction of video information recorded as a 
videc file and audio information recorded as an audio 
file is guaranteed at the same time ; an audio file is re- 
corded while real-time continuous reproduction of the 
videc information and the audio information is guaran- 
teed at the same time, and real-time continuous repro- 
duction of the video information and real-time continu- 
ous reproduction of the audio information ere performed 
at the same time. 

[0048] In the fourth method for recording/reproducing 
audio/video information, it is preferable that in reading 
the video file and the audio file and reproducing the vid- 
eo information and the audio information. respectively : 
the audio file is read when the dala amount of the audio 
information that has been read and is to be reproduced 
reaches a predetermined value or less, and the video 



file is iesc when the data amount exceeds the prede- 
termined value. 

[0049] In ihe fust to fourth method for recording/repro- 
ducing audio/video information, it is preferable that the 
5 audio lile and the video file are recorded in different re- 
cording media. 

[0050] In the 1irst to fourth method for recording/repro- 
ducing audio/video information, it is preferable that the 
audio file is constituted by a group of continuous data 
io areas for audio having a fixed lengthcomposed of a plu- 
rality of physically continuous recording units in which 
the audio information can be recorded, and the video 
file is constituted by a group ol continuous data areas 
for video composed of a plurality of physically continu- 
es ous recording units in which video information can be 
reproduced al a maximum reading rate for at least a lime 
required tor obtaining surplus video information in an 
amount corresponding to a total period of a period three 
times the maximum movement time of a reading/writing 
20 head and a period for leading one of thecontinuous data 
areas for audio. 

[0051] In the first to fourth method for recording/repro- 
ducing audio/video information, it is preferable that the 
audio data of the audio file has the same data structure 

25 as thai ol the video data of the video file. 

[0052] In order to achieve the above-described ob- 
ject, afrfthmethodfor recording/ reproducing audio/vid- 
eo information of the present invention is characterized 
in that video information is recorded as a video file, the 

30 video information is reproduced in real-time and contin- 
uously, and audio information associated with the video 
information is recorded as an audio file at the same time, 
and synthesized information obtained by synthesizing 
the video information and the audio information is re- 

35 corded as a synthesized video file.. 

[0053] In order lo achieve the above-described ob- 
ject, a sixth method for recording/reproducing audio/vid- 
eo information of the present invention is characterized 
in that video information recorded in a continuous data 

40 area for video is reproduced in a designated order, and 
audio information recorded in a group of continuous da- 
ta areas for audio having a predetermined data size is 
reproduced al the same time, and one piece of the video 
information is displayed continuously at least for a total 

45 period of at least a period twice the maximum movement 
time of a reading/writing head, a period for reading one 
of the continuous data areas for audio, and a period for 
reading one of the continuous data areas for video. 
[0054] In order to achieve the above-described ob- 

50 ject, a ninth audio/video information recording/repro- 
ducing device of the present invention includes a video 
recording portion that records video information as a vid- 
eo file; a video reproducing portion that reproduces the 
video information: an audio recording portion that 

55 records audio information as an audio file; and an audio 
reproducing portion that reproduces the audio informa- 
tion. The video recording portion records the video in- 
formation as the videc file, while real-time continuous 
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reproduction of the video inf ormalion and real-lime con- 
tinuous recording ot the audio inlormalion are guaran- 
teed at the same time, and real-time continuous repro- 
duction ot the video inlormalion and real-lime continu- 
ous reproduction of the audio information are guaran- 5 
teed at the same time. 

[0055] In order to achieve the above-described ob- 
ject, a tenth audio/video information recording/repro- 
ducing device of the present invention includes an audio 
recording portion that records audio information as an to 
audio file; an audio reproducing portion that reproduces 
the audio file in real-time and continuously; e video re- 
producing portion that reproduces video information re- 
corded as a video file in real-time and continuously; a 
recording portion for post-recording that reproduces the is 
video information and records the audio information that 
is input continuously at the same time. The video file is 
recorded, while real-time continuous reproduction ot the 
video information and reproduction of the audio infor- 
mation are guaranteed to be performed at the same 20 
time, and real-time continuous reproduction of the video 
information and real-time continuous recording of the 
audio information are guaranteed to be performed at the 
same time. 

[0056] In order to achieve the above-described ob- -? 5 
ject, an eleventh audio/video information recording/re- 
producing device of the present invention includes a vid- 
eo reproducing portion that reproduces in real-time and 
continuously a video file in which video information is 
recorded; an audio recording portion that records audio 30 
information as an audio file; an audio reproducing por- 
tion that reproduces the audio file in real-time and con- 
tinuously; a reproducing portion for post-recording that 
reproduces the video information and reproduces the 
audio information at the same time. The video file is re- 35 
corded, while real-time continuous reproduction of the 
video information and real-time continuous recording of 
the audio information are guaranteed at the same time, 
and real-time continuous reproduction of the video in- 
formation and real-time continuous reproduction of the *o 
audio information are guaranteed at the same time. The 
audio file is recorded, while real-time continuous repro- 
duction of the video information and real-time continu- 
ous reproduction ot the audio information are guaran- 
teed at the same time. The reproducing portion for post- 
recording performs the real-time continuous reproduc- 
tion of the video information by the video reproducing 
portion and the real-time continuous reproduction of the 
audio information by the audio reproducing portion at 
the same time. 50 
[0057] In order to achieve the above-described ob- 
ject, a twelfth audio/video information recording/repro- 
ducing device of the present invention includes a video 
recording portion that records video information in a 
continuous data area for video: an audio recording por- 55 
tion that records audio information in a group of contin- 
uous data areas for audio having a predetermined data 
size; a video reproducing portion that reproduces the re- 



corded video information in a designated order: and a 
recording portion for post-recording that reproduces the 
video information in the designated order and records 
the audio information at the same time. The video re- 
producing portion continues to display one piece ot the 
video information at least for a total period of at least a 
period twice the maximum movement time of a reading/ 
writing head, a period for leading one ot the continuous 
data areas lor audio, and a period toi writing in one ot 
the conlinuous data areas for video. 
[0058] In order to achieve the above-described ob- 
ject, a seventh method for recording/reproducing audio/ 
video information ot the present invention is character- 
ized in thai video information recorded in a continuous 
data area tor video is reproduced in a designated order, 
and audio information is recorded in a group ot contin- 
uous data areas tor audio having a predetermined data 
size at the same time, and one piece of the video infor- 
mation is displayed continuously al least lor a tolal pe- 
riod of at least a period twice the maximum movement 
time of a reading/writing head, e period for reading one 
of the continuous data areas for audio, and a period for 
writing in one of the continuous data areas for video. 
[0059] With the above configuration, real-time repro- 
duction ot video files can be guaranteed, so that video 
information and audio information can be reproduced 
without interruption, and also in reproduction of audio 
information for post-recording, data can be reproduced 
in real-time continuously without no data missing. 

Brief Description of Drawings . N 

[0060] 

FIG. 1 is a block diagram showing a functional con- 
figuration of an audio/video information recording/ 
reproducing device according to Embodiment 1 of 
the present invention. 

FIG. 2 is a block diagram relevant to post-recording 
mode recording in an audio/video information re- 
cording/reproducing device according to Embodi- 
ment 1 of the present invention. 
FIG. 3 is a block diagram relevant to post-recording . 
recording in an audio/video information recording/ 
reproducing device according to Embodiment 1 of 
the present invention. 

FIG. 4 is a block diagram relevant to post-recording 
reproduction in an audio/video information record- 
ing/reproducing device according to Embodiment 1 
of the present invention. 

FIG. 5 is a diagram showing the recording form of 
a motion picture file at the time of post-recording 
mode recording in an audio/video information re- 
cording/reproducing device according to Embodi- 
ment 1 of the present invention. 
FIG. 6 is a diagram showing the recording form of 
a back audio file at the time of post-recording re- 
cording in an audio/video information recording/re- 
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producing device according 1o Embodiment 1 o11he 
presenl invention. 

FIG 7 is a diagram showing an operation model at 
the time ot post-recording recording in an audio/vid- 
eo information recording/reproducing device ac- 5 
cording to Embodiment 1 ol the piesent invention. 
FIG 8 is a diagram showing the transition ol the 
code amount in a motion picture buflei memory and 
an audio butler memory at the time ot post-record- 
ing recording in an audio/video information record- io 
ing/reproducing device according to Embodiment 1 
of the present invention. 

FIG 9 is a diagram showing an operation model at 
the lime of post-recording reproduction in an audio/ 
video information recording/reproducing device ac- J 5 
cording to Embodiment 1 of the present invention. 
FIG 10 is a diagram showing the transition of the 
code amount in a motion picture buffer memory and 
an audio butter memory at the lime of pcst-iecord- 
ing reproduction in an audio/video information re- 20 
cording/reproducing device according to Embodi- 
ment 1 ol the present invention. 
FIG 11 is a block diagram showing a functional con- 
figuration of an audio/video information recording/ 
reproducing device according to Embodiment 2 of 25 
the present invention. 

FIG 12 is a block diagram relevant to post-record- 
ing recording in an audio/video information record- 
ing/reproducing device according to Embodiment 2 
of the present invention. 30 
FIG 13 is a block diagram relevant to post-record- 
ing reproduction in an audio/video information re- 
cording/reproducing device according to Embodi- 
ment 2 of the present invention. 

FIG 14 is a block diagram showing a functional con- 35 
figuration of an audio/video information recording/ 
reproducing device according to Embodiment 3 of 
the present invention. 

FIG. 15 is a block diagram relevant to posl-record- 
ing reproduction in an audio/video information re- *o 
cording/reproducing device according to Embodi- 
ment 3 of the present invention. 
FIG. 1 6 is a block diagram showing a functional con- 
figuration of a conventional audio/video information 
recording/reproducing device. «s 
FIG. 1 7 is a diagram showing the recording form of 
a motion picture file at the time of post-recording 
mode recording in the conventional audio/video in- 
formation recording/reproducing device. 
FIG. 16 is a diagram showing the configuration of a so 
transport stream of a motion picture file at the time 
of post-recording mode recording in the convention- 
al audio/video information recording/reproducing 
device. 

FIG. 1 9 is a diagram showing the state in which the 55 
motion picture file is managed by a UDF file system. 
FrG 20 is a diagram showing a data structure of the 
allocation descriptor of the UDF file system. 



FIG 21 is a diagram showing an operation model 
at the time of reproducing a file in the conventional 
audio/video information recording/reproducing de- 
vice. 

FIG. 22 is a diagram showing the transition of the 
code amount in a motion picture buffer memory and 
an audio buffer memory at the time of post-record- 
ing reproduction in the conventional audio/video in- 
formation recording/reproducing device. 
FIG. 23 is a diagram showing the transition of the 
code amount in a motion picture buffer memory and 
an audio buffer memory at the time of post-record- 
ing reproduction in an audio/video information re- 
cording/reproducing device according to Embodi- 
ment 4 o1 the presenl invention. 
FIG. 24 is a diagram showing the transition of the 
code amount in a motion picture buffer memory and 
an audio buffer memory at the time of post-record- 
ing reproduction in the audio/video information re- 
cording/reproducing device according to "Embodi- 
ment 1 of the present invention when the continu- 
ous data area for motion pictures is held slightly 
longer 

Best Mode for Carrying Out the Invention 

[0061] Hereinafter, embodiments of the present in- 
vention will be described with reference to the accom- 
panying drawings. 

(Embodiment 1) 

[0062] FIG. 1 is a block diagram showing the config- 
uration of an audio/video information recording/repro- 
ducing device according to Embodiment 1 ofthepresent 
invention. This embodiment is different from the conven- 
tional example (FIG. 16) in that this embodiment has a 
second transport stream disassembling portion 166 ; 
and the functions of the continuous data area detecting 
portion 160 ; the recording control portion 161, the re- 
cording control portion 1 62 for post-recording, the repro- 
ducing control portion 163 for post- recording, and the 
butler memory 164 are different. The data reading rate 
of the reproducing portion 121 , the maximum reproduc- 
tion rate of motion picture data input to a first transport 
stream disassembling portion 165, and the maximum 
movement time at the time of the reading operation and 
the writing operation of the pick-up 1 30 are the same as 
those of the conventional example. 
(0063) FIG. 2 shows a block relevant to post-record- 
ing mode recording in the functional block of FIG. 1 . FIG. 
3 shows a block relevant to post-recording recording in 
the functional block of FIG. 1 . FIG. 4 shows a block rel- 
evant to post- recording reproduction in the functional 
block of FIG. 1 . 

[0064] FIG. 5 is a diagram showing the recording form 
of video and audio in the audio/video information record- 
ing/reproducing device according to Embodiment 1 of 
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thr» picsoni invention This is different trom FIG. 17 
srowmg a conventional example only in ihe length ol 
the com nuous data aiea (diflerent by the length corre- 
scondmq to 2 5 seconds or moie) Othei aspects (e.g., 
VOBU k constituted by V_TSP. A_TSP and D_TSP) are 
tn> s-imc 

[006S] t\Z> 6 is a ciagram showing the recording form 
o? rt b^tcK huoc fue to be iccoided at the lime of post* 
leroiomq feco*a«nq n Embodiment 1 o! the present in- 
vention 1 he i)<*c* nuOio file is constiiuted by A_TSP ob- 
irinc^ by encoonn br-xk audio Mote specifically, a 
tr«msoon s 'c^ »s constr.uted Dy adding a transport 
p-.Cfcc! hertoc tc t-3«o a*ta that have been compressed 
nf a e ncoded o^s>?c Dn 4A~ (Advanced Audio Coding). 
I his tr^nspo*: i.:'c**~ is 'ocoiacd continuously in a plu- 
rality o» continues: o^^i ^'cai, each having a fixed 
tenqn o? ^ kr^c? c*" t^c optica disk 131. Each 

96 kcytc fiic»i ^..^i* ». r v *-p-ni Atinough omirted 

m TIG 6 PA"? s V * : ■•- „ M: c^cntial packets 
tuHit ifrtMiuu'i v - - * . ~' »-j i itic back audio 
t iic 

(0066] FiC. 7 - oc<*rat ion mod- 

el .it the :imc o" pc .» - • m i mbodiment 

i ot the prccc! v • • - I-.. !jic cata re- 

ceded on nc Dpu. ♦ 3« * ■ ' *•« • o- i»~ * motion pic- 
tu-o but'Or men-; ' , ^ * ~ *"k p»c* Up 130. 
These moionpo.:'- : - - - •• .'m'.-'oo tc the Irans- 
pr.rl Mrr^m -»t ;• - • ».* ^ i«*te Vout, 
nrdthor Hit? rep»r.'S » «*■ • • '<» • r i;wnfling portion 

n i rind the * ir s: c*wi^- '*_:*•*< n 11 3 into video 

ard rtud«o Or trx: : *^>c siqnals are con- 

vened trto audio ci: ru^Tprcssing portion 

103 and then ht • ,«_^cm puffer memory at 

a rate Am vm the - i • assembling portion 

10-3 FuihermoTc written in the 

optical disk *: ^ «.v. a* . .,- pick-up 130. The 
reading of the mot-j" ; ■«. *.,<- • i^:* the writing of the 
aLd«o data are ^chievt : i a •. ■**.ir.q one pick-up 130 
alicmatcly in rt t m. o ^s.- *• ^.^oer In this embodi- 
ment it is asiumoc v v- v-jsji ard Aw > A in are 
s^.tisiied 

[0067] FlG fc is n 2- f---:*>ng the transition of 

the code amojn! . •■ ;-outc butler memory 

ard tnc audio oui'c- m,*-. - , ^ , T,me ol pest-record- 
mg reco'dmg n Enty/rr*- * . ■• present invention. 
In FIG 6 l socl ic^e-: : ** ^ • ^ rnovement time 
ol the pick-up 1 30 U*.^ * " : - wiuiy imie of an 
audio file for back muj-. . . ^ -cJctt to the reading 

time of the continue ui. ii> vo.i Jdi mo'.ion pictures. 
B A . th is the thrcshole n! « see^ operation for writ- 

ing of audio data st. : nc- v\» -h C code amount in the 
audio buffer memory rcu'v:. :i A ^ or more : the pick-up 
1 30 stans to move Irom ^-o^i o* 'he motion picture data 
to areas for the bac^ did .. u-*^ m Ennbodiment 1 , it is 
assumed that B A ., h is Q£ 

[0068] FIG. 9 is a ciarjr^— ^.^w-nrj nn operation mod- 
el at the time of posi-rec.n rj »eproduction m of Em- 
bodiment 1 of the present mventon The motion picture 



data recorded on the optical disk 131 are taken in a mo- 
lion picture butter memory a! a rate Vr via the pick-up 
130. These motion picture data are transferred to the 
transport stream disassembling portion 165 at a rate 

5 Vout, and then are reproduced by the video expanding 
portion 1 1 1 and the first audio expanding portion 1 1 3 into 
video and audio. On the other hand, the back audio data 
recorded on the optical disk 131 are taken in an audio 
butler memory at a rate Af via the pick-up 1 30, and these 

to back audio data are reproduced as back audio at a rate 
Aout by the second audio expanding portion 114 via the 
transport stream disassembling portion 166. In this em- 
bodiment . it is assumed that Vr > Vout and Ar > Aout are 
satisfied. 

15 . [0069] FIG 10 is a diagram showing the transition of 
the code amount in the motion picture butler memory 
and the audio buffer memory at the time ot post-record- 
ing reproduction in Embodiment 1 of the present inven- 
tion. B v , refers to the motion picture buffer memory size, 

20 and B A refers to the audio buffer memory size. 

[0070] The functional block of FIG. 2 is utilized for 
post- recording mode recording. The recording control 
portion 161 controls the recording portion 120, the con- 
tinuous data area detecting portion 160 and the logical 

25 block managing portion 141 and thus performs port-re- 
cording mode recording. In this case, the recording con- 
trol portion 1 61 causes the continuous data area detect- 
ing portion 160 to detect vacant areas that physically 
are continuous. 

30 [0071] More specifically, a recording-start operation 
allows the transport stream assembling portion 104 to 
divide compressed video signals and compressed audio 
signals into 186 byte transport packets V_TSP and 
A_TSP : respectively. Furthermore, D_TSP, which is 

35 generated by the dummy packet generating portion 1 05 
for post-recording, is added thereto to create a transport 
stream by aligning these three transport packets se- 
quentially so as to constitute one VOBU. Then : the 
transport stream is delivered to the recording portion 

40 120 via the buffer memory 1 64. 

[0072] The recording portion 120 starts to record the 
VOBU from the position with the logical block number 
indicated by the recording control portion 161. In this 
case : one VOBU is divided into 32 kbyte units, and an 

45 error correction code is added to each 32 kbyte unit for 
recording on one logical block in the optical disk. When 
the recording of one VOBU is completed in the middle 
of one logical block, the next VOBU is recorded contin- 
uously without any gap. 

so [0073] The continuous data area detecting portion 
160 searches the use status of the logical block man- 
aged by the logical block managing portion 141 so as to 
detect an unused logical block area that is continuous 
in an amount corresponding to 2.6 seconds in terms of 

55 the maximum recording/reproducing rate. In addition, 
the continuous data area detecting portion 160 notifies 
the recording portion 120 of the logical block number of 
that logical block area at every occasion of writing of a 
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logical block unit, and notifies the logical block manag- 
ing portion 141 ot the lad that !he logical block will be 
used 

(0074] The logical block managing portion 141 acti- 
vates the reproducing portion 121 it necessary, and 
reads space bit maps ot the UDF file system recorded 
on the optical disk 131 and thus keeps track of the use 
status of the logical block. In this embodiment, the space 
bit maps are read collectively at the time of turning the 
power on, so that it is not necessary to read the space 
bit maps in the course of post-recording mode record- 
ing, post-recording recording, and post-recording repro- 
duction. 

[0075] Next, for post-recording recording (recording 
back audio), the function block shown in FIG. 5 in the 
function block of FIG. 1 is utilized. The recording control 
portion 162 for post-recording perlorms control such 
that the MPEG transport stream recorded on the optical 
disk 131 passes through the pick-up 130. the reproduc- 
ing portion 121, and the transport stream disassembling 
portion 165 so as to reproduce video and audio. In this 
case, the buffer memory 164 is divided into the motion 
picture buffer memory and the audio buffer memory as 
shown in FIG. 7, and the buffer memory 164 is used for 
temporary storage of previously recorded data for mo- 
tion pictures and audio. At the same time, the recording 
control portion 162 for post-recording compresses the 
audio of the audio signal input portion 102 into AAC 
compression codes by passing them through the audio 
compressing portion 1 03, and lurther converts them into 
the MPEG transport stream by passing them through 
the transport stream assembling portion 104. 
[0076] The converted MPEG transport stream is re- 
corded as a back audio file on the phase-change optical 
disk 131 via the buffer memory 164 (the audio buffer 
memory), the recording portion 120, and the pick-up 
130. 

[0077] As shown in FIG. 6, the back audio files are 
arranged in physically continuous areas having a fixed 
length (which is different from the motion picture file in 
that this has a fixed length and in the data size). A plu- 
rality of such continuous data areas are held and the 
transport stream for back audio is arranged continuous- 
ly in these areas. The areas having a fixed length may 
be physically apart from each other. 
[0078] The recording control portion 162 for post-re- 
cording reproduces video via the pick-up 130 during a 
time period (1) of FIG. 8, so that video data are stored 
a- ?.st at a rate Vr-Vout or more in the motion picture 
but - -sr memory. On the other hand, the transport stream 
for r-ack audio is stored at a rate Ain or less in the audio 
butter memory. When the amount of the data stored in 
the audio buffer memory exceeds 96 kbytes, which is 
the data si2e of the continuous data area for audio, the 
recording control portion 162 for post-reccrding causes 
the pick-up 130 to move to a vacant continuous data 
area for back audio data for writing of the back audio 
data (a time period (2)). During this movement, the read- 



ing of motion pictures from the disk is interrupted so 
that the data amount in the motion picture butler mem- 
ory decreases at a rate of up to Vout. When the move- 
ment ot the pick-up 130 ends, as shown during a time 

3 period (3), the code amount of the audio buffer memory 
is decreased at a rate Aw by the writing of the back audio 
data. When writing the back audio data for one contin- 
uous data area is completed, the pick-up 130 is returned 
to the position at which the reading ol the motion picture 

to file is interrupted (a time period (4)) When, immediately 
aftei it returns to that position, the pick-up 130 encoun- 
ters a discontinuous portion in the continuous data area 
of the motion picture file, which is the worst case, the 
pick-up 130 is moved to the next continuous data area, 

'5 and therefore the motion picture data in the motion pic- 
ture buffer memory is decreased to 0 (a time period (5)). 
Then, when the reading ot the motion picture data in the 
next continuous data area starts again, the motion pic- 
ture data are stored in the motion picture buffer memory 

20 at least at a rate Vr-Vout (a time period (6)). After this 
process, post -recording recording is performed while 
moving the pick-up 130 alternately in the manner as de- 
scribed above. 

[0079] As described above, the minimum size of the 

25 continuous data area of the motion picture file is such a 
size that allows motion picture data sufficient for display 
of motion pictures continuously during the total time of 
a time for three pick-up movements and a time for writing 
audio data to be stored in the motion picture buffer mem- 

30 ory without fail. Therefore, the motion pictures can be 
reproduced in real-time continuously without interrup- 
tion. Furthermore, also the audio tile also can be written 
continuously with no data missing. 
[0080] For post-recording reproduction, the function 

35 block of FIG. 4 is utilized. The reproducing control por- 
tion 163 for post- recording reproduces the motion pic- 
ture file recorded on the optical disk 1 31 into video and 
front audio by passing it through the pick-up 130, the 
reproducing portion 121, the first transport stream dis- 

40 assembling portion 165, the video expanding portion 
111 and the first audio expanding portion "13. At the 
same time, the reproducing control portion 1 63 for post- 
recording reproduces the back audio file recorded on 
the optical disk 131 as back audio by passing it through 

^5 the pick-up 130, the reproducing portion 121 , the sec- 
ond transport stream disassembling portion 166, and 
the second audio expanding portion 114. In this case, 
the buffer memory 164 is divided into the motion picture 
buffer memory and the audio buffer memory as shown 

50 in FIG. 9, and the motion picture buffer memory is used 
to store data of the motion picture file, and the audio 
buffer memory is used to store data of the back audio 
file. 

[0081] During a time period (1) shown in Fig. 10. the 
55 reproducing control portion 1 63 for post-recording reads 
the back audio file in an amount corresponding to one 
continuous data area for audio (96 kbytes) Thus, the 
back audio data are stored in the audio buffer memory. 
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Then, the pick-up 1 30 starts to move from areas lor ihe 
back audio lile to areas tor the motion pictuie tile (a time 
period (2)). When the pick-up 130 arrives at areas lor 
the motion picture file, reading and reproducing the mo- 
tion picture data start Irom the head ol a time period (3). 
Therefore, data are stored in the motion picture butler 
memory at least at a rate Vr-Vout. At the same time., from 
the head ol the time period (3) ? reproduction ot data in 
the audio butter memory is started. Thus, the data 
amount in the audio butler memory decreases at a rate 
of up to Aout. At the lime when this data amount reaches 
B A . th , the pick-up 1 30 on areas lor the motion pictuie tile 
is started to move onto areas lor the audio lile (a time 
period (4)). This movement interrupts the reading ot the 
motion picture data Irom the optical disk 1 Si . so that the 
code amount in the motion picture butler memory de- 
creases at a rate of up to VouL When this movement is 
completed, data reading from the back audio file is start- 
ed during a time period (5). Therefore, the audio data 
are stored in the audio butter memory at least at a late 
Ar-Aout. During a time period (6) ; the reproducing con- 
trol portion 163 for post-recording causes the pick-up 
130 to move from areas for the back audio tile to areas 
for the motion picture file. FIG. 10 shows an example 
where afterthe movement is completed, the pick-up 1 30 
happens to encounter a discontinuous point (the bound- 
ary of continuous data areas) ot the motion picture file 
during a time period (7), and movement of the pick-up 
130 occurs. When this movement is completed, the 
reading of motion picture date is started again during a 
time period (8). Atter this process, post-recording repro- 
duction is pertorrned while moving the pick-up 130 al- 
ternately in the manner as described above. 
[0082] In FIG. 10 : there are the tollowing relation- 
ships, when t v . CDA is. a time length tor the minimum 
reading of the continuous data area tor motion pictures 
at the time of the post-recording reproduction, and 
t A . CDA ' s a time length for reading ot the continuous data 
area for audio at the time ot the post-recording repro- 
duction. 

Equation 1 

[0083] 

(Vr-Vout) t v . CDA = Vout x A . CDA ) 

Equation 2 
[0084] 

. (Ar-Aout) t A . CDA = Aout X t Aoul 



Equation 3 
[0085] 

1 Aout ~ 1 V-CDA + 31 seek 

Therefore, 1 V _ CDA and l A . CDA can be obtained as follows. 
io Equation 4 
[0086] 

75 VcoA^VouWr) x (3t^ eK + t A . CDA )/(1- (VouWr)) 

Equation 5 
[0087] 

20 

t A . CDA =((Aout/Ar) x 3t seek /(1- (Aout/Ar) - (VoulA/r)) 

[0088] The minimum data size S V _ CDA of the. continu- 
es ous data area tor video and the minimum data si2e 
S A<;DA of the continuous data area tor audio can be ob- 
tained as follows. 

Equation 6 

30 

[0089] 

S v-CDA = Vr X l V-CDA 

35 

Equation 7 
[0090] 

40 

^A-CDA = Ar x f A-CDA 

[0091] in the case ot this embodiment, calculation is 
performed with t seek - 0.5 s : Vout = 10 Mbps : Vr = 24 

45 Mbps, Aout = 288 kbps. and Ar = 24 Mbps, which results 
in Vcda = 1-1 6, S v _c DA = 3.3 Mbytes, t A . C DA= 0 03 E = 
and S A<:DA = 90 kbytes . Here : S A . CDA is set to 96 kbytes 
so that this is a multiple of the byte ot the logical block. 
[0092] As described above, the continuous data area 

50 of the motion picture tile has a size (3,3 Mbytes) that 
makes it possible to store reliably, in the motion picture 
butter memory, motion picture data sufficient to display 
motion pictures continuously during the total period 
(1 .53 seconds) of a period three times the movement 

55 time of the pick-up 130 and a period for reading audio 
data. Therefore, the video and the front audio can be 
reproduced in real-time continuously without interrup- 
tion. At the same time : the back audio tile also can be 
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fcpioducoc in ieal-time continuously w 1h no data miss- 
ing 

(0093] Furthermore there is an advantage m that vid- 
eo ana h plurality ol back audio can be compared by 
cicaiinq rt plurality ot back audio files lor one video, and 
selecting appropriately a combination ol a video lile and 

rl D^CK r.uO O I IC 

|0094] The dHM si/e of the continuous data area lor 
h DHCk rua o l k? s assumed to be a lixed length, but it 
m«iy be n vnf iripie icrgth having a size of thai fixed value 
or more Ho*cvc m this case it is necessary to exlend 
the mmi-nuTi ovi:^ si/c of the continuous data area for 
the n otion picture file by the length allowing tor the max- 
irrun time for one novcmcnl of the pick-up 1 30. In other 
woras. the a*ti «> /c ot tnc continuous data area for the 
motion pctu»c r-v^y h^ve * length allowing tor a time 
fe fcut moven,^:'. o* :^»c pick up 130 and a time tor 

[G095] FlS ic a.?">»w> ri^u^H.* wtieic Ihe motion 
picture file nnu - t-n. rc-rid exactly in 

synchiom/rtttcr. »« vW ,>^ ?*„ »im3«-»q j^cs rol have 1o 
•be synchroniyea c«*. " 3 / « rrM.ively long 

continuous 0>r*i .••f~- : *•» • : * - *w ' «o^* picture file, 
the opcr.iNon ii » i ■* .- » „ 4 T -jti opera- 
tion it difteieni tfo"* * • - • - • * ; «• ^ trnc period 
(3) is Irirgc in mt it ^ t-**. continuous 

-data hich lor tno D»*. » & m this case, 

"F qu^hon 3 enn tv- «- * ► ~. »r r f polow 

Equation 8 

10096) 

1 *-. : -* * 

(Emtodmcnt ?) 

{0097] Next Em&o3ri»"" . o? me p'cseni invention 
will be ccscntec Lnj-jr^?' ;■ is difleren! from Em- 
bodinoni 1 in the C'Ct^; ^etnoO for back audio. In 
Embodiment 1 tr.c aac c x*^«ession codes are used, 
whereas linear PCM c- cooc modulation codes 

arc used in Enbc amo*-' . 

[O096] Flo 11 is n d»-> • a ^-.r*"^ snowing a functional 
configuration of nn information 'ecording/ 

reproducing device ± iu i n^uO'ntcni 2 of the 

present invention Fid * j w iicn; hum F IG 1 inthat 
an A/'D converting pD»ior ■ 74 ,na n seconc transport 
stream assemohrg pc^.c • rt rc ncluded the trans- 
port stream assembi nqpo^'O". 104 is replaced by a first 
transport stream ns:cnc?i ng pcrtion 175 (having the 
same function), the seconc hj^o expanding portion 114 
is replaced by a D/A convor^q portion 176. and a re- 
cording control portion * *■* tc»* post-focordinc a repro- 
ducing control portion 1 71 tor pom recording and a butl- 
er memory 172 that have decent tunci«ons are includ- 
ed. The data reed'ngrate o* tne reproducing portion 121 . 



the maximum recording/reproducing rale ol the trans- 
port stream disassembling portions 165 and 166, and 
the maximum movement time ol the pick-up 130 during 
reading operation and writing operation are the same as 

5 those of the conventional example. 

[0099] FIG 12 shows a block relevant to post-record- 
ing recording in FIG. 11. FIG. 13 shows a block relevant 
to post-recording reproduction in FIG. 11. 
[0100] As described above, since the linear PCM 

10 codes are used as the coding format tor back audio, the 
second audio expanding portion 114, which has a large 
circuit scale, can be replaced by the D/A converting por- 
tion 176. which has a small circuit scale. 
[0101] However, the reproduction rate ol the back au- 

*5 dio is higher than in the case ol the AAC compression, 
so that n is necessary to adjust the length o! the contin- 
uous data area based on Equation 7. 
[0102] The data size ol the continuous data area lor 
a back audio file is assumed to be a lixed length, but it 

20 may be a var iable length having a size ot that lixed value 
or more. However in this case, it is necessary to extend 
the minimum data size ol the continuous data area *or 
the motion picture lile by the length allowing tor the max- 
imum time tor one movement ol the pick-up 130. 

25 

(Embodiment 3) 

[0103] Next, Embodiment 3 ol the present invention 
will be described Embodiment 3 is different Irom Em- 

30 bodiment 1 in that the motion picture lile and the back 
audio lile are not reproduced at the same time at the 
time ot post-recording reproduction, and the back audio 
tile previously is mixed in the motion picture tile as one 
transport stream <MIX) : and thetront audio stream and 

35 the back audio stream are decoded in parallel at the time 
ot reproduction. 

[01 04] FIG. 14 is a block diagram showing a functional 
configuration of an audio/video intormation recording/ 
reproducing device according to Embodiment 3 ot the 

40 present invention. FIG. 14 is different Irom FIG. 1 inthat 
only one transport stream disassembling portion 115 is 
included, and a MIX control portion 1 80 tor post-record- 
ing is included. In addition, another difference is that the 
reproducing conuol portion 153 for post-recording has 

«5 the same function as that of the reproducing control por- 
tion 153 tor post-recording of the conventional example. 
The dale reading rate of the reproducing portion 121 . 
the maximum recording/reproducing rate of the trans- 
port stream disassembling portion 115 ; and the maxi- 

50 mum movement time of the pick-up 130 during reading 
operation and writing operation are the same as those 
of the conventional example. 

[0105] FIG. 15 shows a block relevant to post- record- 
ing reproduction in FIG. 14. 
55 [0106] For video recording and post-recording record- 
ing, the same processes as in Embodiment 1 are per- 
formed Thereafter, the D_TSP in the motion picture file 
is replaced by the A_TSF in the back audio file, so as 
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lo 1orm a transport slieam in which the ttonl audio 
stream and the back audic stream are mixed. 
[0107] For post- recording reproduction, the motion 
picture lite after mixing is passed through the reproduc- 
ing portion 121, the butler memory 164. and the trans- 
port stream disassembling portion 1 1 5 as shown in F IG. 
15. . Furthermore, the Iront audio stream is passed 
through the first audio expanding portion 113 and the 
audio output portion 112. and the back audio stream is 
passed throughthe second audio expanding portion 114 
and the audio output portion 112, so that the two types 
ol audio are reproduced together with video. 
(0108] Thus, there is no need to manage two tiles and 
it is sufficient to manage only one file by creating the 
motion picture tile made ol transport streams in which 
tront audio and back audic are mixed in the manner as 
described above. 

[0109] Furthermore, the data str uctures ol the motion 
picture tile and ihe back audio file are ol the same trans- 
port stream format, so thai it is sufficient to replace the 
D_TSP in the motion picture tile by the A_TSP in the 
back audio file, and therefore iris easy to create a mixed 
motion picture tile. Furthermore, the data structures of 
the motion picture file and the back audio tile are of the 
same transport stream formal, so that a replacement 
can be easy when ouloultinc the transport stream in 
which the D_TSP in ihe motion picture tile has been re- 
placed by the A_TSP in the back audio file to a digital 
interlace. Moreover, the data structure of the back audio 
file is of the MPEG system stream format such as. a 
transport stream, so that even if the audio compression 
codes (e.g.. AAC codes) are different, the back audio 
file can be handled as a unitary audio file, which makes 
it easy to handle the back audio file. 

(Embodiment 4) 

(0110] Next : Embodiment 4 of the present invention 
will be described. Embodiment 4 is different from Em- 
bodiment 1 in that the motion picture file does not con- 
tain audio data ; and the motion picture file containing 
only still-images is used lor post-recording reproduction. 
An example in which audio recorded in the audio file is 
reproduced at the same time while the still-images are 
switched at a predetermined lime interval in the desig- 
nated order in the manner as in a slide show will be de- 
scribed. The configuration ol the audio/video informa- 
tion recording/reproducing device is the same as that of 
Embodiment 1 . 

(0111] FIG. 23 is a diagram showing the transition of 
the code amount in the motion picture buffer memory 
and the audio buffer memory at the time of post-record- 
ing reproduction in the audio/video information record- 
ing/reproducing device according to Embodiment 4 of 
the present invention. Hereinafter., this embodiment will 
be described with reference to FIG. 23. 
[0112] The reproducing control portion 163 for post- 
recording starts reading of motion picture data from the 



head ot a time period (1). Therelore, data are stored in 
the motion picture buffer memory at a rate Vr. Then, dur- 
ing a time period (2), a seek operation is performed with 
respect lo the audio data Then, after reading data for 

5 one stilt- image is completed, the still-image is displayed 
during a time period (3). At the same time, reading data 
in the audio butler memory and reproducing the read 
data are started. Thus, the data amount in the audio 
butler memory is increased at a rate of up to Ar-Aout. 

io Then, during a time period (4) f the pick-up 130 moves 
from areas tor the audio data onto areas for the video 
data. During this lime period, audio is output at the same 
time, so that the code amount in the audio buffer mem- 
ory is decreased at a rate Aout. When the movement of 

'5 the pick-up 130 ends ; reading the video data is started 
again (a time period (5)). At the time when the data 
amount in the audio buffer memory reaches B^^, the 
pick-up 1 30 on areas for the motion picture file starts to 
move again onto areas for the audio file (a time period 

20 (6)). By repeating the above- described process, the 
read still-image data are transferred to the transport 
stream disassembling portion 165 and video is repro- 
duced by the video expanding portion 111 during a dis- 
play cycle t stiM . Furthermore, during a display cycle l# iV 

25 the read audio data also are reproduced by the first au- 
dio expanding portion 113. 

[0113] Here : the video update interval t^,. which is a 
display cycle, can satisfy Equation 9, when t Vread is a 
time for reading data for one still-image, t A<iDA is a time 
30 for reading audio data recorded in a continuous data ar- 
ea having a fixed data size, and t^^ is the maximum 
movement time of the pick-up 130. 



Equation 9 

35 

(0114] 

l stm - X Vrea6 + VcDA** 2 X seeV: 

40 

[0115] Thus : adding audio to a slide show can be re- 
alized easily. 

[0116] In Embodiment 4. the still-image is assumed 
to be contained in the motion picture file composed of 
45 transport streams, but may be a JPEG file. In this case, 
a JPEG decoder is necessary. 

[0117] In Embodiment A, the update interval of still- 
images is assumed to be constant, but may be desig- 
nated individually for each still-image, as long as Equa- 
50 tion 9 is satisfied. Furthermore, when the data size of 
the still-images is different from each other, the update 
interval may be designated for each still-image t depend- 
ing on the data size, within the range that satisfies Equa- 
tion 9. 

55 [0118] In Embodiment 4 , audio is reproduced while 
displaying still-images as slides: However the same is 

. . true when recording audio. In this case, needless to say, 
the reading time for audio data may be replaced by the 
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writing time thereof 

[0119] In each embodiment, the storage medium is 
assumed to be a phase-change optical disk, bul is not 
limited thereto. For example, any recording meoium 
having a disk shape, such as optical disks or hard disks 
such as DVD-RAM. MO, DVD-R, DVD-RW. DVD+RW. 
CD-R. and CD-RW. can be used Furthermore a semi- 
conductor memory such as a flash memory also can be 
used 

{0120] Similarly, in each embodiment, a picK-up is 
used as the reading/writing head, but in the case ot MO. 
a pick-up and a magnetic head are used. In the case ol 
hard diSKS a magnetic head is used. 
[0121] In each embodiment, the transport stream may 
be ol n format based on the digital broadcasting stand- 
ard employing MPEG. For example, the transport 
sucH-n Disca on Japanese BS digital broadcasting 
stance's tnc transport stream based on the ATSC 
sti'ivjff J tnc u S »md the transport stream based on 
Ihw- ZW a>: J in Europe can be used. 
[0122] jr t embodiment, the motion picture tile 
arc ■•■« ^^j- t., ■ ^rc dssumed to be constituted by 
t'.i" . r*v Du! om dc constituted by bit streams 

cc~" • ' . ■*» ■ - ^-r^cdia information such as pro- 
(Jf r i *•* •-•.*> i* f earns . 

(012)] . - • .-j«-nont the logical block is set to 

2. +r - - . v.- • - t% sci to 2 kbytes, but they may 

b« «v logical block size is a mul- 

ls ■ ••-»-*-•% i -* CKampie. the logical block 
c - :< ? : *• r- »octor can be 2 kbytes. Alter- 

n-- . , ! • • ; » .« : «ocK and the sector can be 2 

k: r 

[0i?4| - ' <~x»>r~tori\ ire MPEG2 video com- 
p- v • • V- : AAC compression codes are 
u^-- * *" . v* .:^t-oision codes and the audio 
cc**% » >*■* 'i"ii-oc!-vc»y However, the MPEG 1 

v:>- . ct the MPEG4 video com- 

p?:*v. • ->-. : v* • ^* A^ato compression codes. 
Dc-*-» a ->Ai. ' roocs or Twin-VO compres- 

s-c . . : - ^v--: 

[012S] ' « % • i-^c-o*^on: the motion picture file 
rir c ■ ! * vi d.ssumcd tc be recorded on 

tr>;s.rv j i^' **^v dc recorded on different 

rccc-*:- r u^-t • r ■ ^»^x?<c :hc motion picture tile 
c*m in. »c\o'C' k : « r Ltv'.tcii a»sk and the back audio 
file Oi" do rccc *3oc c- r ~ /i '~*sn memory card, anc a syn- 
lliC5>i/cc file c*it-. Ov j*vX*U on an optical disk In this 
Cnbc the occn&io-i c- nx-vcn»ent of the pick-up decreas- 
es *hich mnkci i: s>»g^«tican:iy easy to attain post-re- 
ccing -ecoremg nra pos" -recording reproduction. 
[0126] In each embocimcnt the files are managed by 
the LDF file system but may be managed by FAT (file 
allocation table) or other unique file system. 
[0127] In each emoodiment. in addition to the motion 
picture file anc the back audio file, a third file serving as 
a file lor associating the motion picture file with the back 
audio file may be recorded This third file can describe 
the timing of concurrent reproduction (parallel reproduc- 



tion) o1 the molion piclure tile and the back audio fitr* in 
the SMIL (Synchronized Multimedia Integration lan- 
guage) whose standardization has been studied in 
W3C. Thus, the relationship between the motion picture 

5 tile and the back audio file can be described clearly from 
the viewpoint ol reproduction timing or the like. Foi ex- 
ample, the start portion ot concurrent reproduction can 
be designated by designating an elapsed time tiom the 
head of the video tile and an elapsed time from the head 

*0 ot the audio file. Furthermore, even if the motion picture 
tile, the back audio file and the third file are transferred 
to a personal computer, they can be reproduced, tor ex- 
ample, with a SMIL player ol application software on the 
personal computer, by using the SMIL language. 

is [0128] In each embodiment, when recording the back 
audio file by performing post-recording recodtng with re- 
spect to a portion of a motion picture file, it is necessary 
to record time information of the start timing of the post- 
recording recording in the back audio file, the third file 

?o oi another fourth file. 

[0129] In each embodiment, back audio with respect 
to motion pictures is recorded in the back audio file, but 
music (BGM or the like) whose timing is not directly as- 
sociated with the motion pictures may be recorded and 
reproduced in the same manner as for post- recording 
reproduction. 

[0130] In each embodiment, the maximum movement 
time of the pick-up during reading is the same as that 
during writing, but may be different. In this case, how- 

30 ever, it is necessary to select an appropriate or a larger 
time as the maximum movement time of the pick-up to 
obtain the data size (Equations 6 and 7) of the continu- 
ous data area or the video update time (Equation 9). 
[0131] As described above, according to the present 

35 invention, it is possible to provide an audio/video infor- 
mation recording/reproducing device that can easily 
achieve a post-recording function on an optical disk. 



-*o Claims 

1. An audio/video information recording/reproducing 
device comprising; 

u5 a video recording portion that records video in- 

formation as a video file; 

a video ^producing portion that reproduces the 
video information; and 

an audio reproducing portion that reproduces 
50 an audio the in which audio information is re- 

corded, 

wherein the video recording portion records 
the video information as the video file while guaran- 
5f teeing real-time continuous reproduction of the vid- 

eo information and real-time continuous reproduc- 
tion of the audio informanon at the same time. 
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2. An audio/video inlormalion recording/reproducing 
device comprising: 

an audio recording portion lhal records audio 
information as an audio file, 
a video reproducing portion thai leproduces a 
video file in which video inlormalion is record- 
ed: and 

an audio reproducing portion thai repioduces 
the audio file, 

wherein the audio recording portion records 
the audio information as the audio lile while guar- 
anteeing real-time continuous reproduction of the 
video information and real-time continuous repro- 
duction of the audio information at the same time. 

3. An audio/video information recording/reproducing 
device comprising: 

an audio recording portion that records audio 
information as an audio file; 
a video reproducing portion thai reproduces 
video information recorded as a video file in re- 
al-time and continuously; and 
a recording portion for post-recording that re- 
produces the video information and records the 
audio information as the audio file al the same 
lime, The audio information being input contin- 
uously. 

4. The audio/video information recording/reproducing 
device according to claim 3, 

wherein the video file is recorded while real- 
time continuous reproduction of the video informa- 
tion and reproduction of the audio information are 
guaranteed to be performed at the same time : and 

the audio file is recorded while real-time contin- 
uous reproduction of the video information and 
reproduction of the audio information are guar- 
anteed at the same time. 

5. An audio/video information recording/reproducing 
device comprising: 

a video reproducing portion that reproduces in 
real-time and continuously a video file in which 
video information is recorded: 
an audio reproducing portion that reproduces 
in real-time and continuously an audio file in 
which audio information is recorded: and 
a reproducing portion for post-recording that re- 
produces the video information and reproduces 
the audio information at the same time: 

wherein the video file is recorded while real- 
time continuous reproduction of the video informa- 



lion and Ihe audio information ts guaranteed at the 
same lime. 

the audio file is recorded while real-time ccntin- 
3 uous reproduction ot the video inlormalion and 

the audio information is guaranteed at the same 
lime, and 

the reproducing portion for post-recording per- 
forms real- time continuous reproduction ot the 
io video information by the video reproducing por- 

tion and real- time continuous reproduction of 
the audio inlormalion by the audio reproducing 
portion at the same time. 

J 5 6. An audio/video information recording/reproducing 
device comprising: 

a video reproducing portion that reproduces 
video information in real-lime and continuously: 
20 an audio reproducing portion that reproduces 

audio information in real-time and continuous- 
ly: and 

a reproducing portion for post -recording that re- 
produces video information and reproduces the 
■?- s audio information at the same time: 

wherein the video information is recorded 
while real-lime continuous reproduction of the video 
information and the audio information is guaranteed 
30 at the same time, 

the audio information is recorded while real- 
time continuous reproduction of the video infor- 
mation and the audio information is guaranteed 

35 at the same time, and 

the reproducing portion for pcst-recording per- 
forms real- time continuous reproduction of the 
video information by the video reproducing por- 
tion and real- time continuous reproduction of 

to the audio information by the audio reproducing 

portion at the same time. 

7. The audio/video information recording/reproducing 
device according to claim 5 or 6 : 
45 wherein in reading the videofile and the audio 

file and reproducing the video file and the audio file 
as the video information and the audio information, 
respectively, 

50. the reproducing portion for post-recording 

reads the audio file when the data amount of 
the audio information that has been read and is 
to be reproduced reaches a predetermined val- 
ue or less, and 

55 the reproducing portion for post-recording 

reads the video file when the data amount ex- 
ceeds the predetermined value. 
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8. The audio/video information recording/reproducing 
cevice according lo any one ol claims 1 to 7, where- 
in the audio file and the video tile are recorded in 
ditlerent recording media 

5 

9. The audio/video information recoiding/iepioducing 
oevice according to any one ot claims 1 to 7. 

wherein the audio file isconstitutedby a group 
of continuous data areas tor audio having a 1ixed 
length and composed of a plurality of physically io 
continuous recording units in which the audio infor- 
mation can be recorded, and 



video information: 

a recording portion for post -recording that re- 
produces the video information and records the 
audio information associated with the video in- 
formation as the audio file at the same time; and 
a synthesis recording portion that records syn- 
thesized information obtained by synthesizing 
the video information and the audio information 
as a synthesized video file, 

wherein the video recording portion records 
video information. 



the video file is constituted by a group of con- 
tinuous data areas tor video composed ol a plu- 
rality ol physically continuous recording units in 
which video information can be reproduced at 
a maximum reading rate for at least a time re- 
quired for obtaining surplus video information 
in an amount corresponding to a total period ot 
a period three times the maximum movement 
lime of a reading/writing head and a period for 
reading one of the continuous data areas for 
audio. 

10. The audio/video information recording/reproducing 
device according lo any one of claims 1 to 7, 

wherein the audio file is constituted by a group 
of continuous data areas for audio having a prede- 
termined data size or more and composed of a plu- 
rality of physically continuous recording units in 
which the audio information can be recorded, and 

the video file is consiituied by a group of con- 
tinuous data areas for video composed of a plu- 
rality of physically continuous recording units in 
which video information can be reproduced at 
a maximum reading rate for at least a time re- 
quired for obtaining surplus video information 
in an amount corresponding to a total period of 
a period four times the maximum movement 
time of a reading/writing head and a period for 
reading the predetermined date size of the con- 
tinuous data areas tor ejdio. 

11. The audio/video information recording/reproducing 
cevice according to any one ol claims 1 ic 7. where- 
in the audio file is non-compressed audio data. 

12. An audio/video information recording/reproducing 
device comprising: 

a video recording portion that records video in- 
formation as a video file: 

an audio recording portion that records audio 
information as an audio file: 
a video reproducing portion that reproduces in 
real-time and continuously :he vioeo file as the 



the recording portion lor post- recording per- 
7 5 forms real-time continuous reproduction of the 

video information by the video reproducing por- 
tion and recording of the audio information as- 
sociated with the video information <by the audio 
recording portion at the same time, and 
2° the synthesis lecording portion records the syn- 

thesized video file. 

13. An audio/video information recording/reproducing 
device comprising: 

25 

a video recording portion that records video in- 
formation as a video file; 

an audio recording portion that records audio 
information as an audio file; 

30 a synthesis recording portion that records syn- 

thesized information obtained by synthesizing 
the video information and the audio information 
as a synthesized video file; and 
a reproducing portion for post-recording that re- 

35 produces the synthesized video file as the syn- 

thesized information in real-time and continu- 
ously; 

wherein the video recording portion records 
40 video information, 

the audio recording portion records the audio 
information associated with the video informa- 
tion. 

45 the synthesis recording portion creates and 

records the synthesized video file, and 
the reproducing portion for post-recording re- 
produces in real-time and continuously the vid- 
eo information and the audio information at the 
50 same time by reproducing the synthesized vid- 

eo file. 

14. The audio/video information recording/reproducing 
device according to any one of claims 1 to 13, 

55 wherein the audio data of the audio file has the 

same data structure as that of the video data of the 

video file 
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15. An audio/video information recording/reproducing 
oevice comprising: 

a video recording portion that records video in- 
formation in a continuous data aiea tot video: 5 
an audio recording portion thai records audio 
intomnalion in a group ot continuous data areas 
tor audio having a predetermined data size: 
a video reproducing portion thai reproduces the 
recorded video intormalion in a designated or- ? c 
der; 

an audio reproducing portion that reproduces 
the recorded audio inlormation; and 
a reproducing portion lot post-recording that r e- 
produces the video inlormation and the audio ? $ 
intormalion at the same time: 

whetein the video reproducing ponion contin- 
ues to display one piece of the video information at 
least for a total period of at least a petiod twice the 20 
maximum movement time of a reading/writing head, 
e period for reading one of the continuous data ar- 
eas tor audio, and a period tor reading one ot the 
continuous data areas 1or video. 

25 

16. A method for recording/reproducing audio/video in- 
formation. 

whe:ein while real-time continuous reproduc- 
tion of video information recorded as a video file and 
real-lime coniinuous reproduction of audio informa- 30 
lion recorded as an audio file are guaranteed at the 
same^time. the video information is recorded as the 
video file. 

17. A method lor recording/reproducing audio/video in- 35 
formation, 

wherein while real-time continuous reproduc- 
tion of video information recorded as a video file and 
real-time coniinuous reproduction of audio inlorma- 
tion recorded as an audio file are guaranteed at 1he *o 
same time, the audio information is recorded as the 
audio file. 

18. A method tor recording/reproducing audio/video in- 
formation . 45 

wherein video information recorded as a vid- 
eo file is reproduced in real-time and continuously, 
and audio information that is input continuously is 
recorded as an audio file at the same time. 

50 

19. The method lor recording/reproducing audio/video 
information according to claim 18 : 

wherein the video file is recorded while real- 
time continuous reproduction of the video informa- 
tion and reproduction of the audio information are 55 
guaranteed to be performed at the same time, and 

the audio file is recorded while real-time contin- 



uous reproduction ol the video information and 
reproduction of the audio inlormation are guar- 
anteed at the same time. 

20. A method fot recording/reproducing audio/video in- 
lormation, 

whetein a video file is recorded while real-time 
continuous reproduction ol video information re- 
corded as a video file and audio information record- 
ed as an audio file is guaranteed at the same time, 

an audio tile is recorded while real-time contin- 
uous reproduction ot the video information and 
the audio information is guaranteed at the same 
time, and 

real-time continuous reproduction of the video 
information and real-time continuous reproduc- 
tion ot the audio information are performed at 

the same time. 

21. The method for recording/reproducing audio/video 
information according to claim 20, 

wher ein in reading the video file and the audio 
file and reproducing the video file and the audio file 
as the video information and the audio information, 
respectively, 

the audio tile is read when the data amount of 
the audio information that has been read and is 
to be reproduced reaches a predetermined val- 
ue or less, and 

the video file is read when the data amount ex- 
ceeds the predetermined value. 

22. The method for recording/reproducing audio/video 
information according to any one of claims 1 6 to 21 , 
wherein the audio file and the video file are recorded 
in different recording media. 

23. The method for recording/reproducing audio/video 
information according to any one of claims 16 to 22, 

wherein the audio file is constituted by a group 
of continuous data areas for audio having a fixed 
length composed of a plurality of physically contin- 
uous recording units in which the audio information 
can be recorded, and 

the video file is constituted by a group of con- 
tinuous data areas for video composed of a plu- 
rality of physically continuous recording units in 
which. video information can be reproduced at 
a maximum reading rate for at least a time re- 
quired for obtaining surplus video information 
in an amount corresponding to a total period of 
a period three times the maximum movement 
time of a reading/writing head and a period for 
reading one of the continuous data areas for 
audio. 
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24. A method lor recording/reproducing audio/video in- 
formation, 

wherein video inlormation is recorded as a 
video file. 

5 

the video information is reproduced in leal-time 
and continuously, and audio information asso- 
ciated with the video information is recorded as 
an audio file at the same time, and 
synthesized information obtained by synthesiz- to 
ing the video information and the audio infoi- 
malion is recorded as a synthesized vioeo file. 

25. The method for recording/reproducing audio/video 
information according to any one of claims 1 6 to 24. is 
wherein the audio data ot the audio tile has the 
same data struciure as thai ol the video data ol the 
video file. 

26. A method for recording/reproducing audio/video in- 20 
formation, 

wherein video information recorded in a con- 
tinuous data area for video is reproduced in a des- 
ignated order, and audio information recorded in a 
group of continuous dala areas tor audio having a 2$ 
predetermined data size is reproduced at the same 
time, and 

one piece of the video information is displayed 
continuously at least for a total period of at least 30 
a period twice the maximum movement time ot 
a reading/writing head, a period for reading one 
of the continuous data areas tor audio and a 
period for reading one of the continuous data 
areas for video. 35 

27. An audio/video information recording/reproducing 
device comprising: 

a video recording portion that records video in- *o 
formation as a video file; 

a video reproducing portion that reproduces the 
video information; 

an audio recording portion that records audio 
information as an audio file: and <s 
an audio reproducing portion that reproduces 
the audio information; 

wherein the video recording portion records 
the video information as the video file, while real- so 
time continuous reproduction of the video informa- 
tion and real-time continuous recording of the audio 
information are guaranteed at the same time, and 
real-time continuous reproduction of the video in- 
formation and real-lime continuous reproduction of 55 
the audio information are guaranteed at the same 
time. 



28. An audio/video information recording'ieproducmg 
device comprising 

an audio recording portion that recorcs audio 
information as an audio file; 
an audio reproducing portion that repioduces 
the audio file in real-time and continuously: 
a video reproducing portion that reproduces 
video information recorded as a video file in re- 
al-time and continuously: 
a recording portion 1or post-recording that re- 
produces the video information and records the 
audio information that is input continuously at 
the same time, 

wherein the video tile is recorded, while leal- 
time continuous reproduction of the video informa- 
tion and reproduction of the audio information are 
guaranteed to be performed at the same time, and 
real-time continuous lepioduction of the video in- 
formation and real-time continuous recording of the 
audio information are guaranteed to be performed 
at the same time. 

29. An audio/video information recording/reproducing 
device comprising: 

a video reproducing portion that reproduces in 
real-time and continuously a video file in which 
video information is recorded: 
an audio recording portion that recorcs audio 
information as an audio file: 
an audio reproducing portion that reproduces 
the audio file in real-time and continuously; 
a reproducing portion for post-recording that re- 
produces the video information and reproduces 
the audio information at the same time, 

wherein the video file is recorded, while real- 
time continuous reproduction of the video informa- 
tion and real-time continuous recording of the audio 
information are guaranteed at the same time, and 
real-time continuous reproduction ol the video in- 
formation and real-time continuous reproduction ot 
the audio information are guaranteed at the same 
time, 

the audio file is recorded, while real-time con- 
tinuous reproduction of the video information 
and real-time continuous reproduction ot the 
audio information are guaranteed at the same 
time, and 

the reproducing portion for post-recording per- 
forms the real-time continuous reproduction of 
the video information by the video reproducing 
portion and the real-time continuous reproduc- 
tion of the audio information by the audio repro- 
ducing portion at the same time. 



18 



35 EP 1 328 118 A1 36 



30. An audio/video information tecording/iepioducmg 
device comprising: 

a video recording portion thai records video in- 
formation in a continuous data area loi video: 5 
an audio recording portion that records audio 
information in a group ol continuous data areas 
tor audio having a predetermined data size: 
a video reproducing portion that lepioduces the 
recorded video information in a designated oi- *o 
der; and 

a recording portion tor post-recording that re- 
produces the video information in the designat- 
ed order and records the audio information at 
the same time; 75 

wherein the video reproducing portion contin- 
ues to display one piece of the video information at 
least for a total period of at least a peiiod twice the 
maximum movement time of a reading/writing head. 20 
a period for reading one of the continuous data ar- 
eas for audio, and a period for writing in one of the 
continuous data areas toi video. 

31. A method for recording/reproducing audio/video in- 2$ 
formation, 

wherein video information recorded in a con- 
tinuous data area for video is reproduced in a des- 
ignated order, and audio information is recorded in 
a group of continuous data areas for audio having 30 
a predetermined data size, and 

one piece of the video information is displayed 
continuously at least for a total period of at least 
a period twice the maximum movement time of 35 
a reading/writing head, a period lor reading one 
of the continuous data areas for audio, and a 
period for writing in one of the continuous data 
areas for video. 

40 
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